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Executive Summary 

In response to City of Durham (City) concerns about surface water and sediment quality, Brown and 

Caldwell (BC) completed a special study of water and sediment quality in Warren Creek. The City’s 

concerns were primarily motivated by elevated levels of polynuclear aromatic hydrocarbons (PAHs) 

and metals in sediment at station EN10.3WC near Horton Road. Study components included a 

mapping evaluation of potential pollutant sources, sediment and surface water sampling, and 

several risked-based methods to determine if the ambient water and sediment quality posed a threat 

to human or aquatic health.  

The Warren Creek watershed above monitoring station EN10.3WC drains about 2.4 square miles 

and is mostly residential with some public green space (Whippoorwill Park and the Warren Creek 

Trail) and commercial land use. The watershed contains no permitted industrial sources, hazardous 

waste sites, or major municipal operation centers. Sanitary sewer overflows have occasionally been 

reported in the watershed, which also contains some septic systems and sand filters. Overall, the 

review of available sampling and mapping did not indicate a primary cause/source of PAHs or 

metals. 

Field sampling and laboratory analysis in this study identified sediment concentrations above 

ecological screening values (ESVs; USEPA 2018) in one or more locations in Warren Creek. The 

screening evaluation identified the chemicals of potential ecological concern (COPECs) as barium, 

chromium, cobalt, iron, manganese, nickel, and PAHs.  

Because ESVs are very conservative, a Screening-Level Risk Assessment (SLRA) was completed to 

assess whether sediment concentrations are likely to represent a hazard concern to ecological life or 

humans. The screening-level risk ecological assessment (SLERA) evaluated potential hazards to 

several species of birds and mammals expected to be representative of the habitat. The SLERA 

included a food chain model assessing risk via dietary and incidental sediment ingestion. No hazard 

quotients (HQs) above the threshold of 1 were identified for metals, indicating that ecological risks 

were low. High-molecular weight PAHs (HMWPAHs) exhibited HQs over 1 in several locations. 

However, most COPEC concentrations were within the range of urban background and do not 

indicate a specific contaminant source. Concentrations of cobalt and chromium were higher than 

typical urban background range, but HQs of less than 1 indicate that these metals do not represent a 

high ecological risk through the food chain. Human health risks were assessed using the North 

Carolina Department of Environmental Quality (NCDEQ) risk calculator. Despite conservative 

assumptions about potential exposure to sediments, estimated risks were below risk benchmarks. 

Thus, human health risks were below levels of concern. 

The data exhibited a lack of geospatial patterns that would indicate a concentrated or localized 

source, such as co-occurrence of higher concentrations of different analytes, association with stream 

characteristics, or gradients with concentrations gradually increasing or decreasing along the 

stream. PAHs had similar molecular weight distributions across the sampled locations, which also 

support a regional and dispersed origin rather a localized source. Based on this evaluation, the likely 

sources of PAHs and metals in Warren are typical urban/suburban sources such as vehicular traffic, 

other types of combustion, regional atmospheric deposition, occasional sanitary sewer overflows, 

and household products. PAHs and most metals tend to correlate with sediment and solids in urban 

stormwater. Coal tar-based pavement sealants are also a common source of PAHs in urban 

watersheds. 
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It is recommended to periodically monitor the COPECs in Warren Creek to confirm that 

concentrations attenuate over time, or at least do not increase significantly. Many of the City’s 

existing MS4 control measures would be effective at reducing a wide range of pollutants including 

PAHs and metals. Examples applicable to the Warren Creek watershed include public education on 

the proper disposal of household wastes, maintenance of the pollution reporting hotline, dry weather 

screening, erosion and sediment control, and post-construction pollution controls. Disuse of coal tar-

based pavement sealants represents a potential opportunity to further reduce PAH loading to Warren 

Creek. 

 

 


